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Unit and System Checkout

Unit and System Checkout
BEFORE POWERING SYSTEM, please check the following:

UNIT CHECKOUT

� Balancing/shutoff valves: Ensure that all isolation 
valves are open and water control valves are wired.

� Line voltage and wiring: Verify that voltage is within 
an acceptable range for the unit and wiring and 
fuses/breakers are properly sized. Verify that low 
voltage wiring is complete.

� Unit control transformer: Ensure that transformer has 
the properly selected voltage tap. 

� Entering water and air: Ensure that entering water 
and air temperatures are within operating limits of 
Table 8.

� Low water temperature cutout: Verify that low water 
temperature cut-out on the DXM2 control is properly 
set.

� Unit fan: Manually rotate fan to verify free rotation 
and ensure that blower wheel is secured to the 
motor shaft. Be sure to remove any shipping 
supports if needed. DO NOT oil motors upon start-
up. Fan motors are pre-oiled at the factory. Check 
unit fan speed selection and compare to design 
requirements.

� Condensate line: Verify that condensate line is open 
and properly pitched toward drain.

� Water flow balancing: Record inlet and outlet water 
temperatures for each heat pump upon startup. 
This check can eliminate nuisance trip outs and 
high velocity water flow that could erode heat 
exchangers.

� Unit air coil and filters: Ensure that filter is clean and 
accessible. Clean air coil of all manufacturing oils.

� Unit controls: Verify that DXM2 field selection 
options are properly set.

SYSTEM CHECKOUT

� System water temperature: Check water temperature 
for proper range and also verify heating and cooling 
set points for proper operation.

� System pH: Check and adjust water pH if necessary 
to maintain a level between 6 and 8.5. Proper pH 
promotes longevity of hoses and fittings (see table 3).

� System flushing: Verify that all hoses are connected 
end to end when flushing to ensure that debris 
bypasses the unit heat exchanger, water valves and 
other components. Water used in the system must be 
potable quality initially and clean of dirt, piping slag, 
and strong chemical cleaning agents. Verify that all 
air is purged from the system. Air in the system can 
cause poor operation or system corrosion.

� Cooling tower/boiler: Check equipment for proper 
setpoints and operation.

� Standby pumps: Verify that the standby pump is 
properly installed and in operating condition.

� System controls: Verify that system controls function 
and operate in the proper sequence.

� Low water temperature cutout: Verify that low water 
temperature cut-out controls are provided for the 
outdoor portion of the loop. Otherwise, operating 
problems may occur.

� System control center: Verify that the control center 
and alarm panel have appropriate setpoints and are 
operating as designed.

� Miscellaneous: Note any questionable aspects of the 
installation.

CAUTION! Verify that ALL water control valves are open and 
allow water flow prior to engaging the compressor. Freezing 
of the coax or water lines can permanently damage the heat 
pump.

NOTICE! Failure to remove shipping brackets from 
spring-mounted compressors will cause excessive 
noise, and could cause component failure due to 
added vibration.

CAUTION! To avoid equipment damage, DO NOT 
leave system filled in a building without heat during the 
winter unless antifreeze is added to the water loop. Heat 
exchangers never fully drain by themselves and will freeze 
unless winterized with antifreeze.

� CAUTION! �

� CAUTION! �

WARNING! Polyolester Oil, commonly known as POE oil, is 
a synthetic oil used in many refrigeration systems including 
those with HFC-410A refrigerant. POE oil, if it ever comes 
in contact with PVC or CPVC piping, may cause failure of 
the PVC/CPVC. PVC/CPVC piping should never be used 
as supply or return water piping with water source heat 
pump products containing HFC-410A as system failures and 
property damage may result.

� WARNING! �
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Unit Start-up Procedure

1. Turn the thermostat fan position to “ON”. Blower 
should start.

2. Balance air flow at registers.

3. Adjust all valves to their full open positions. Turn on 
the line power to all heat pumps.

4. Room temperature should be within the minimum-
maximum ranges of table 9. During start-up checks, 
loop water temperature entering the heat pump 
should be between 60°F [16°C] and 95°F [35°C].

5. Two factors determine the operating limits 
of ClimateMaster heat pumps, (a) return air 
temperature, and (b) water temperature. When any 
one of these factors is at a minimum or maximum 
level, the other factor must be at normal level to 
ensure proper unit operation.

a. Adjust the unit thermostat to the warmest setting. 
Place the thermostat mode switch in the “COOL” 
position.  Slowly reduce thermostat setting until 
the compressor activates.

b. Check for cool air delivery at the unit grille within a 
few minutes after the unit has begun to operate.

 Note: Units have a five minute time delay in 
the control circuit that can be eliminated by 
pushing the test button on the DXM2 control 
board.

c.  Verify that the compressor is on and that the water 
flow rate is correct by measuring pressure drop 
through the heat exchanger using the P/T plugs 
and comparing to table 10.

d.  Check the elevation and cleanliness of the 
condensate lines. Dripping may be a sign of a 
blocked line. Check that the condensate trap is 
filled to provide a water seal.

e.  Refer to table 12. Check the temperature of both 
entering and leaving water. If temperature is within 
range, proceed with the test. Verify correct water 
flow by comparing unit pressure drop across the 
heat exchanger versus the data in table 10. Heat 
of rejection (HR) can be calculated and compared 
to submittal data capacity pages.  The formula for 
HR for systems with water is as follows: 
HR (Btuh) = TD x GPM x 500,where TD is the 
temperature difference between the entering and 
leaving water, and GPM is the flow rate in U.S. 
GPM, determined by comparing the pressure drop 
across the heat exchanger to table 10. In S-I units, 
the formula is as follows: HR (kW) = TD x l/s x 4.18.

f. Check air temperature drop across the air coil when 
compressor is operating. Air temperature drop 
should be between 15°F and 25°F [8°C and 14°C].

g. Turn thermostat to “OFF” position. A hissing noise 
indicates proper functioning of the reversing valve.

6. Allow five (5) minutes between tests for pressure to 
equalize before beginning heating test.

a. Adjust the thermostat to the lowest setting. Place 
the thermostat mode switch in the “HEAT” position.

b. Slowly raise the thermostat to a higher 
temperature until the compressor activates.

c. Check for warm air delivery within a few minutes 
after the unit has begun to operate.

d. Refer to table 12. Check the temperature of both 
entering and leaving water. If temperature is within 
range, proceed with the test. If temperature is 
outside of the operating range, check refrigerant 
pressures and compare to table 11. Verify correct 
water flow by comparing unit pressure drop across 
the heat exchanger versus the data in table 10. 
Heat of extraction (HE) can be calculated and 
compared to submittal data capacity pages.  The 
formula for HE for systems with water is as follows: 

 HE (kW) = TD xGPM x 500, where TD is the 
temperature difference between the entering 
and leaving water, and l/s is the flow rate in U.S. 
GPM, determined by comparing the pressure drop 
across the heat exchanger to table 10. In S-I units, 
the formula is as follows: HE (kW) = TD x l/s x 4.18.

e. Check air temperature rise across the air coil when 
compressor is operating. Air temperature rise 
should be between 20°F and 30°F [11°C and 17°C]. 

f. Check for vibration, noise, and water leaks.

7. If unit fails to operate, perform troubleshooting analysis 
(see troubleshooting section). If the check described fails 
to reveal the problem and the unit still does not operate, 
contact a trained service technician to ensure proper 
diagnosis and repair of the equipment.

8. When testing is complete, set system to maintain 
desired comfort level.

Note: If performance during any mode appears 
abnormal, refer to the DXM2 section or 
troubleshooting section of this manual. To obtain 
maximum performance, the air coil should be cleaned 
before start-up. A 10% solution of dishwasher 
detergent and water is recommended.

Unit Start-Up Procedure
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WARNING!  When the disconnect switch is closed, high 
voltage is present in some areas of the electrical panel. 
Exercise caution when working with energized equipment.

CAUTION! Verify that ALL water control valves are open and 
allow water flow prior to engaging the compressor. Freezing 
of the coax or water lines can permanently damage the heat 
pump.

� WARNING! �

� CAUTION! �

Unit Operating Conditions

Table 10: TZ Coax Water Pressure Drop

Operating Pressure/Temperature tables include the 
following notes:

• Airflow is at nominal (rated) conditions;

• Entering air is based upon 70°F [21°C] DB in heating 
and 80/67°F [27/19°C] in cooling;

• Subcooling is based upon head pressure at 
compressor service port;

• Cooling air and water values can vary greatly with 
changes in humidity level.

Model GPM
Pressure Drop (psi)

30°F* 50°F 70°F 90°F

024
Rev B

2.5
3.0
3.8
4.5
6.0

0.8
1.2
1.8
2.7
3.9

0.3
0.6
1.1
1.6
2.8

0.2
0.5
0.9
1.2
2.2

0.2
0.5
0.8
1.2
2.0

030

3.0
3.8
4.5
6.0
7.5

1.7
2.3
2.7
3.8
5.1

0.9
1.2
1.6
2.4
3.5

0.8
1.1
1.4
2.2
3.1

0.8
1.1
1.4
2.1
2.9

036
Rev B

4.0
6.0
6.8
8.0
9.0

0.6
1.8
2.3
3.2
4.0

0.1
1.0
1.5
2.2
2.9

0.1
0.7
1.1
1.8
2.4

0.1
0.7
1.1
1.7
2.3

042

3.8
5.3
7.5
7.9
10.5

1.7
2.7
4.5
4.8
7.4

1.0
1.8
3.1
3.4
5.4

0.9
1.6
2.8
3.1
4.9

0.9
1.5
2.6
2.9
4.7

048

4.5
6.0
6.8
9.0
12.0

1.4
2.0
2.5
4.0
6.5

1.1
1.7
2.1
3.4
5.5

0.9
1.4
1.8
3.0
4.9

0.8
1.3
1.7
2.7
4.5

060
Rev B

6.0
7.5
9.0
12.0
15.0

1.2
2.1
3.1
5.4
8.1

0.9
1.7
2.5
4.6
7.0

0.8
1.5
2.3
4.2
6.4

0.8
1.4
2.2
3.9
6.1

* Based on 15% methanol antifreeze solution
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Unit Operating Conditions

024 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Drop °F 

DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

67-77
72-82
77-87

305-325
310-330
314-334

6-11
6-11
6-11

6-11
7-12
7-12

8.0-10.0
5.9-7.9
3.8-5.8

19-25
19-25
19-25

50
1.5

2.25
3

127-137
125-135
124-134

244-264
240-160
237-257

9-14
10-15
11-16

13-18
11-16
8-13

20.6-22.6
15.6-17.6
11.4-13.4

19-25
19-25
19-25

98-108
104-114
111-121

346-366
350-370
355-375

9-14
9-14
9-14

8-13
7-12
6-11

11.1-13.1
8.1-10.1
5.2-7.2

26-32
26-32
27-33

70
1.5

2.25
3

132-142
131-141
130-140

322-342
325-345
329-349

8-13
9-14
9-14

14-19
12-17
10-15

20-22
14.8-16.8
9.6-11.6

18-24
18-24
18-24

129-139
137-147
145-155

384-404
390-410
397-417

11-16
11-16
11-16

10-15
7-12
6-11

14.4-16.4
10.5-12.5

6.5-8.5

32-38
33-39
34-40

90
1.5

2.25
3

140-150
139-149
138-148

410-430
427-447
444-464

6-11
6-11
7-12

15-20
13-18
11-16

19.9-21.9
14.6-16.6
9.4-11.4

17-23
17-23
17-23

162-172
170-180
178-188

421-441
430-450
440-460

14-19
14-19
14-19

8-13
8-13
8-13

17.5-19.5
12.7-14.7

9-11

39-45
39-45
41-47

110
1.5

2.25
3

144-154
143-153
143-153

490-510
500-520
513-533

5-10
5-10
5-10

16-21
14-19
13-18

19.8-21.8
14.45-16.45

9-11

16-22
16-22
16-22

*Based on 15% Methanol antifreeze solution

036 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Drop °F 

DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

60-70
65-75
70-80

315-335
319-339
325-345

6-11
6-11
6-11

11-16
11-16
11-16

10.0-12.0
6.7-8.7
3.4-5.4

18-23
19-24
20-25

50
1.5

2.25
3

123-133
122-132
121-131

232-252
232-252
232-252

11-16
12-17
13-18

12-17
10-15
7-12

19.9-21.9
14.3-16.3
9.6-11.6

19-24
19-24
19-24

88-98
96-106
105-115

353-373
361-381
370-390

9-14
10-15
10-15

14-19
14-19
14-19

13.2-15.2
9.0-11.0
4.8-6.8

24-29
25-30
26-31

70
1.5

2.25
3

128-138
124-134
119-129

310-330
290-310
270-290

10-15
10-15
11-16

11-16
10-15
8-13

19-21
14.1-16.1
9.2-11.2

18-23
18-23
18-23

116-126
128-138
139-149

390-410
406-426
419-439

11-16
12-17
14-19

15-20
15-20
15-20

17.0-19.0
11.6-13.6
6.1-8.1

29-34
31-36
32-37

90
1.5

2.25
3

135-145
134-144
132-142

420-440
410-430
390-410

7-12
8-13
8-13

11-16
9-14
8-13

18.1-20.1
13.4-15.4
8.7-10.7

17-22
17-22
17-22

148-158
160-170
173-183

436-456
451-471
466-486

14-19
16-21
17-22

15-20
15-20
15-20

20.9-22.9
14.2-16.2

7.4-9.4

35-40
37-42
39-44

110
1.5

2.25
3

139-149
138-148
137-147

490-510
480-500
470-490

6-11
6-11
6-11

10-15
9-14
8-13

17.8-19.8
13.2-15.2
8.6-10.6

16-21
16-21
16-21

*Based on 15% Methanol antifreeze solution

030 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Rise

°F

Air Temp
Drop °F 

DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

65-75
67-77
72-82

311-331
315-335
319-339

9-14
9-14
9-14

9-14
9-14
9-14

8.0-10.0
6.2-8.2
4.3-6.3

19-24
20-25
21-26

50
1.5

2.25
3

122-132
121-131
121-131

240-260
213-233
186-206

10-15
11-16
11-16

11-16
9-14
7-12

19.5-21.5
15.0-17.0
10.3-12.3

18-23
19-24
19-24

95-105
100-110
105-115

353-373
358-378
362-382

11-16
11-16
12-17

10-15
10-15
10-15

10.5-12.5
8.2-10.2
5.8-7.8

26-31
26-31
27-32

70
1.5

2.25
3

122-132
121-131
121-131

316-336
298-318
280-300

9-14
9-14
9-14

12-17
11-16
9-14

18.8-20.8
14.3-16.3
9.8-11.8

17-22
17-22
17-22

124-134
130-140
137-147

390-410
398-418
405-425

13-18
14-19
15-20

10-15
9-14
9-14

13.5-15.5
10.5-12.5

7.5-9.5

33-38
33-38
34-39

90
1.5

2.25
3

133-143
133-143
132-142

438-458
420-440
401-421

8-13
8-13
8-13

14-19
13-18
11-16

17.8-19.8
13.5-15.5
9.2-11.2

15-20
15-20
15-20

156-166
163-173
170-180

430-450
459-479
448-468

16-21
17-22
18-23

8-13
8-13
8-13

16.5-18.5
12.8-14.8
9.0-11.0

37-42
39-44
40-45

110
1.5

2.25
3

137-147
136-146
135-145

507-527
490-510
473-493

6-11
7-12
7-12

16-21
14-19
13-18

17.2-19.2
13.0-15.0
8.8-10.8

15-20
15-20
15-20

*Based on 15% Methanol antifreeze solution

Table 11: TZ Series Typical Unit Operating Pressures and Temperatures (60Hz – I-P Units)



47c l i m a t e m a s t e r. c o m

THE SMART SOLUTION FOR ENERGY EFFICIENCY

Tr a n q u i l i t y ®  2 2  ( T Z )  S e r i e s
R e v i s e d :  D e c e m b e r  1 1 ,  2 0 1 9

Table 12: Water Temperature Change Through Heat Exchanger

Water Flow, gpm [l/m] Rise, Cooling 
°F, [°C]

Drop, Heating
°F, [°C]

For Closed Loop: Ground Source or Closed Loop 
Systems at 3 gpm per ton [3.2 l/m per kW]

9 - 12
[5 - 6.7]

4 - 8
[2.2 - 4.4]

For Open Loop: Ground Water  
Systems at 1.5 gpm per ton [1.6 l/m per kW]

20 - 26
[11.1 - 14.4]

10 - 17
[5.6 - 9.4]

Unit Operating Conditions

048 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Drop °F DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

61-71
64-74
68-78

290-310
293-313
296-316

9-14
9-14
10-15

5-10
5-10
5-10

7.7-9.7
5.7-7.7
3.7-5.7

18-23
18-23
18-23

50
1.5

2.25
3

124-134
123-133
121-131

250-270
212-232
173-193

11-16
12-17
13-18

13-18
10-15
7-12

20.1-22.1
14.8-16.8
9.5-11.5

19-24
19-24
19-24

88-98
94-104
100-110

319-339
324-344
330-350

11-16
11-16
12-17

6-11
6-11
6-11

10.3-12.3
7.8-9.8
5.3-7.3

24-29
25-30
25-30

70
1.5

2.25
3

129-139
128-138
127-137

334-354
309-329
284-304

9-14
10-15
10-15

16-21
13-18
10-15

19.6-21.6
14.4-16.4
9.3-11.3

18-23
18-23
18-23

117-127
125-135
133-143

349-369
357-377
365-385

13-18
14-19
15-20

5-10
5-10
4-11

13.4-15.4
10.2-12.2

6.9-8.9

29-34
30-35
31-36

90
1.5

2.25
3

135-145
134-144
132-142

470-490
446-466
422-442

7-12
7-12
8-13

20-25
17-22
15-20

18.9-20.9
13.8-15.8
8.8-10.8

16-21
16-21
16-21

150-160
158-168
166-176

384-404
391-411
399-419

15-20
16-21
17-22

3-8
2-7
2-7

16.6-18.6
12.6-14.6
8.5-10.5

35-40
36-41
37-42

110
1.5

2.25
3

138-148
138-148
137-147

548-568
526-546
505-525

6-11
6-11
6-11

22-27
19-24
17-22

18.6-20.6
13.6-15.6
8.6-10.6

15-20
15-20
15-20

*Based on 15% Methanol antifreeze solution

060 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Drop °F DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

64-74
68-78
71-81

309-329
313-333
317-337

7-12
7-12
8-13

10-15
10-15
10-15

8.4-10.4
6.0-8.0
3.6-5.6

19-24
20-25
20-25

50
1.5

2.25
3

120-130
120-130
118-128

225-245
222-242
220-240

9-14
9-14
9-14

13-18
10-15
9-14

21.8-23.8
14.7-16.7
8.7-10.7

20-25
20-25
20-25

94-104
100-110
105-115

343-363
350-270
356-376

9-14
10-15
10-15

12-18
11-16
10-15

11.3-13.3
8.2-10.2
5.0-8.0

25-30
26-31
26-31

70
1.5

2.25
3

124-134
124-134
123-133

300-320
278-298
256-276

8-13
8-13
8-13

14-19
11-16
9-14

19.9-21.9
14.1-16.1
8.3-10.3

19-24
19-24
19-24

122-132
130-140
137-147

377-397
386-406
394-414

11-16
12-17
13-18

9-14
8-13
7-12

14.2-16.2
10.3-12.3

6.5-8.5

31-36
31-36
33-38

90
1.5

2.25
3

130-140
129-139
129-139

420-440
400-420
390-410

7-12
7-12
7-12

16-21
12-17
9-14

19.0-21.0
13.4-15.4

7.9-9.9

17-22
17-22
17-22

155-165
165-175
175-185

412-432
423-443
423-443

14-19
15-20
16-21

6-11
5-10
4-9

17.2-19.2
12.6-14.6

7.9-9.9

36-41
37-42
39-44

110
1.5

2.25
3

133-143
132-142
132-142

495-515
475-495
454-474

6-11
6-11
6-11

16-21
13-18
9-14

18.5-20.5
13.1-15.1

7.6-9.6

16-21
16-21
16-21

*Based on 15% Methanol antifreeze solution

042 Full Load Cooling - without HWG active Full Load Heating - without HWG active
Entering 
Water 

Temp °F

Water
Flow

GPM/ton

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Rise

°F

Air Temp
Drop °F DB

Suction
Pressure

PSIG

Discharge
Pressure

PSIG
Superheat Subcooling

Water
Temp Drop

°F

Air Temp
Rise °F 

DB

30*
1.5

2.25
3

64-74
67-77
71-81

314-334
317-337
321-341

6-11
6-11
7-12

9-14
9-14
9-14

8.0-10.0
6.0-8.0
4.0-6.0

20-25
20-25
21-26

50
1.5

2.25
3

121-131
120-130
120-130

230-250
200-240
164-184

10-15
11-16
11-16

10-15
8-13
6-11

20.5-22.5
15.2-17.2
9.8-11.8

22-27
22-27
22-27

95-105
100-110
104-114

351-371
356-376
361-381

8-13
9-14
10-15

9-14
9-14
9-14

10.7-12.7
8.1-10.1
5.4-7.4

26-31
27-32
27-32

70
1.5

2.25
3

127-137
125-135
125-135

305-325
290-310
263-283

8-13
9-13
10-15

10-15
9-14
7-12

19.8-21.8
14.7-16.7
9.5-11.5

20-25
21-26
21-26

124-134
131-141
138-148

386-406
390-410
400-420

11-16
12-17
13-18

8-13
8-13
7-12

13.8-15.8
10.4-12.4

7.0-9.0

32-37
33-37
34-39

90
1.5

2.25
3

133-143
132-142
132-142

426-446
406-426
390-410

7-12
7-12
7-12

11-16
9-14
8-13

19-21
14-16
9-11

19-24
19-24
19-24

157-167
164-174
172-182

423-443
432-452
441-461

13-18
15-20
16-21

5-10
5-10
5-10

16.8-18.8
12.7-14.7
8.5-10.5

38-43
40-45
41-46

110
1.5

2.25
3

137-147
136-146
136-146

494-514
477-497
460-480

5-10
6-11
6-11

11-16
10-15
8-13

18-20
14-16
9-11

18-23
18-23
18-23

*Based on 15% Methanol antifreeze solution
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Preventive Maintenance

Water Coil Maintenance - (Direct ground water 
applications only) If the system is installed in an area with 
a known high mineral content (125 P.P.M. or greater) in 
the water, it is best to establish a periodic maintenance 
schedule with the owner so the coil can be checked 
regularly. Consult the well water applications section 
of this manual for a more detailed water coil material 
selection. Should periodic coil cleaning be necessary, use 
standard coil cleaning procedures, which are compatible 
with the heat exchanger material and copper water 
lines. Generally, the more water flowing through the unit, 
the less chance for scaling. Therefore, 1.5 gpm per ton 
[1.6 l/m per kW] is recommended as a minimum flow.  
Minimum flow rate for entering water temperatures 
below 50°F [10°C] is 2.0 gpm per ton [2.2 l/m per kW].

Water Coil Maintenance - (All other water loop 
applications) Generally water coil maintenance is not 
needed for closed loop systems. However, if the piping 
is known to have high dirt or debris content, it is best 
to establish a periodic maintenance schedule with the 
owner so the water coil can be checked regularly. Dirty 
installations are typically the result of deterioration of iron 
or galvanized piping or components in the system. Open 
cooling towers requiring heavy chemical treatment and 
mineral buildup through water use can also contribute 
to higher maintenance. Should periodic coil cleaning be 
necessary, use standard coil cleaning procedures, which 
are compatible with both the heat exchanger material 
and copper water lines. Generally, the more water flowing 
through the unit, the less chance for scaling. However, 
flow rates over 3 gpm per ton (3.9 l/m per kW) can 
produce water (or debris) velocities that can erode the 
heat exchanger wall and ultimately produce leaks.

Hot Water Generator Coils - See water coil 
maintenance for ground water units. If the potable 
water is hard or not chemically softened, the high 
temperatures of the desuperheater will tend to scale 
even quicker than the water coil and may need more 
frequent inspections. In areas with extremely hard water, 
a HWG is not recommended.

Filters - Filters must be clean to obtain maximum 
performance. Filters should be inspected every month 
under normal operating conditions and be replaced 
when necessary. Units should never be operated without 
a filter. 

Washable, high efficiency, electrostatic filters, when dirty, 
can exhibit a very high pressure drop for the fan motor 
and reduce air flow, resulting in poor performance. It is 
especially important to provide consistent washing of 

these filters (in the opposite direction of the normal air 
flow) once per month using a high pressure wash similar 
to those found at self-serve car washes.

Condensate Drain - In areas where airborne bacteria 
may produce a “slimy” substance in the drain pan, it may 
be necessary to treat the drain pan chemically with an 
algaecide approximately every three months to minimize 
the problem. The condensate pan may also need to be 
cleaned periodically to ensure indoor air quality. The 
condensate drain can pick up lint and dirt, especially with 
dirty filters. Inspect the drain twice a year to avoid the 
possibility of plugging and eventual overflow. 

Compressor - Conduct annual amperage checks to 
ensure that amp draw is no more than 10% greater than 
indicated on the serial plate data.

Fan Motors - All units have lubricated fan motors. Fan 
motors should never be lubricated unless obvious, dry 
operation is suspected. Periodic maintenance oiling is 
not recommended, as it will result in dirt accumulating in 
the excess oil and cause eventual motor failure. Conduct 
annual dry operation check and amperage check to 
ensure amp draw is no more than 10% greater than 
indicated on serial plate data.

Air Coil - The air coil must be clean to obtain maximum 
performance. Check once a year under normal operating 
conditions and, if dirty, brush or vacuum clean. Care 
must be taken not to damage the aluminum fins while 
cleaning. When the heat pump has experienced less 
than 100 operational hours and the coil has not had 
sufficient time to be “seasoned”, it is necessary to clean 
the coil with a mild surfactant such as Calgon to remove 
the oils left by manufacturing processes and enable the 
condensate to properly “sheet” off of the coil. 
CAUTION: Fin edges are sharp.

Cabinet - Do not allow water to stay in contact with the 
cabinet for long periods of time to prevent corrosion of 
the cabinet sheet metal. Generally, vertical cabinets are 
set up from the floor a few inches [7 - 8 cm] to prevent 
water from entering the cabinet. The cabinet can be 
cleaned using a mild detergent.

Refrigerant System - To maintain sealed circuit integrity, 
do not install service gauges unless unit operation 
appears abnormal. Reference the operating charts for 
pressures and temperatures. Verify that air and water 
flow rates are at proper levels before servicing the 
refrigerant circuit.
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General
If operational difficulties are encountered, perform 
the preliminary checks below before referring to the 
troubleshooting charts.
• Verify that the unit is receiving electrical supply power.
• Make sure the fuses in the fused disconnect switches 

are intact.
After completing the preliminary checks described 
above, inspect for other obvious problems such as 
leaking connections, broken or disconnected wires, etc. 
If everything appears to be in order, but the unit still fails 
to operate properly, refer to the “DXM2 Troubleshooting 
Process Flowchart” or “Functional Troubleshooting 
Chart.”

DXM2 Board
DXM2 board troubleshooting in general is best 
summarized as verifying inputs and outputs. After inputs 
and outputs have been verified, board operation is 
confirmed and the problem must be elsewhere. Below 
are some general guidelines for troubleshooting the 
DXM2 control.

Field Inputs
Conventional thermostat inputs are 24VAC from the 
thermostat and can be verified using a voltmeter 
between C and Y1, Y2, W, O, G. 24VAC will be present at 
the terminal (for example, between “Y1” and “C”) if the 
thermostat is sending an input to the DXM2 board.

Proper communications with a thermostat can be verified 
using the Fault LED on the DXM2.  If the control is NOT 
in the Test mode and is NOT currently locked out or 
in a retry delay, the Fault LED on the DXM2 will flash 
very slowly (1 second on, 5 seconds off), if the DXM2 is 
properly communicating with the thermostat.

Sensor Inputs
All sensor inputs are ‘paired wires’ connecting each 
component to the board. Therefore, continuity on 
pressure switches, for example can be checked at the 
board connector.  The thermistor resistance should be 
measured with the connector removed so that only the 
impedance of the thermistor is measured. If desired, this 
reading can be compared to the thermistor resistance 
chart shown in Table 7. An ice bath can be used to check 
the calibration of the thermistor.

Outputs
The compressor and reversing valve relays are 24VAC 
and can be verified using a voltmeter. For units with 
ECM blower motors, the DXM2 controls the motor using 
serial communications, and troubleshooting should be 
done with a communicating thermostat or diagnostic 
tool.  The alarm relay can either be 24VAC as shipped or 
dry contacts for use with DDC controls by clipping the 
JW1 jumper. Electric heat outputs are 24VDC “ground 
sinking” and require a voltmeter set for DC to verify 
operation. The terminal marked “24VDC” is the 24VDC 
supply to the electric heat board; terminal “EH1” is stage 
1 electric heat; terminal “EH2” is stage 2 electric heat. 
When electric heat is energized (thermostat is sending a 
“W” input to the DXM2 controller), there will be 24VDC 
between terminal “24VDC” and “EH1” (stage 1 electric 
heat) and/or “EH2” (stage 2 electric heat). A reading 
of 0VDC between “24VDC” and “EH1” or “EH2” will 
indicate that the DXM2 board is NOT sending an output 
signal to the electric heat board.

Test Mode
Test mode can be entered for 20 minutes by pressing the 
Test pushbutton. The DXM2 board will automatically exit 
test mode after 20 minutes.

WARNING!  HAZARDOUS VOLTAGE! DISCONNECT ALL 
ELECTRIC POWER INCLUDING REMOTE DISCONNECTS 
BEFORE SERVICING.
Failure to disconnect power before servicing can cause 
severe personal injury or death.

Troubleshooting

� WARNING! �
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Troubleshooting (Continued)

Advanced Diagnostics
If a communicating thermostat or diagnostic tool 
(ACDU) is connected to the DXM2, additional diagnostic 
information and troubleshooting capabilities are 
available.  The current status of all DXM2 inputs can be 
verified, including the current temperature readings of all 
temperature inputs.  With a communicating thermostat 
the current status of the inputs can be accessed from 
the Service Information menu.  In the manual operating 
mode, most DXM2 outputs can be directly controlled 
for system troubleshooting.  With a communicating 
thermostat the manual operating mode can be accessed 
from the Installer menu.  For more detailed information 
on the advanced diagnostics of the DXM2, see the 
DXM2 Application, Operation and Maintenance (AOM) 
manual (part #97B0003N15). 

DXM2 Troubleshooting Process Flowchart/Functional 
Troubleshooting Chart
The “DXM2 Functional Troubleshooting Process 
Flowchart” is a quick overview of how to start diagnosing 
a suspected problem, using the fault recognition features 
of the DXM2 board. The “Functional Troubleshooting 
Chart” on the following page is a more comprehensive 
method for identifying a number of malfunctions that 
may occur, and is not limited to just the DXM2 controls. 
Within the chart are five columns:

• The “Fault” column describes the symptoms.

• Columns 2 and 3 identify in which mode the fault is 
likely to occur, heating or cooling.

• The “Possible Cause column” identifies the most likely 
sources of the problem.

• The “Solution” column describes what should be done 
to correct the problem.
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DXM2 Process Flow Chart

� WARNING! �
WARNING!  HAZARDOUS VOLTAGE! DISCONNECT ALL 
ELECTRIC POWER INCLUDING REMOTE DISCONNECTS 
BEFORE SERVICING.
Failure to disconnect power before servicing can cause 
severe personal injury or death.
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See “Only 
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Runs”
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Attempt to 
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Cycles?

Only Fan 
Runs?

Only 
Compressor 

Runs?

Did unit lockout 
after a period of 

operation?

Does unit 
operate in 
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Unit is OK!
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further help
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power (see power 
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thermostat (ATC32) or Configuration
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Yes
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DXM2  Functional 
Troubleshooting Flow Chart
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Functional Troubleshooting

Fault Htg Clg Possible Cause Solution

Main power problems X X Green Status LED Off

Check line voltage circuit breaker and disconnect.
Check for line voltage between L1 and L2 on the contactor.
Check for 24VAC between R and C on CXM/DXM'
Check primary/secondary voltage on transformer.

HP Fault 
Code 2
 
High Pressure

X Reduced or no water flow in cooling
Check pump operation or valve operation/setting.
Check water flow adjust to proper flow rate.

X Water Temperature out of range in cooling Bring water temp within design parameters.

X Reduced or no air flow in heating

Check for dirty air filter and clean or replace.
Check fan motor operation and airflow restrictions.
Dirty Air Coil- construction dust etc.
Too high of external static. Check static vs blower table.

X Air temperature out of range in heating Bring return air temp within design parameters.
X X Overcharged with refrigerant Check superheat/subcooling vs typical operating condition table.
X X Bad HP Switch Check switch continuity and operation. Replace.

LP/LOC Fault
Code 3
 
Low Pressure / Loss of Charge

X X Insufficient charge Check for refrigerant leaks

X Compressor pump down at start-up Check charge and start-up water flow.

LT1 Fault
Code 4 
 
Water coil low  
temperature limit

X Reduced or no water flow in heating
Check pump operation or water valve operation/setting.
Plugged strainer or filter.  Clean or replace..
Check water flow adjust to proper flow rate.

X Inadequate antifreeze level Check antifreeze density with hydrometer.

X Improper temperature limit setting (30°F vs 
10°F [-1°C vs -2°C]) Clip JW3 jumper for antifreeze (10°F [-12°C]) use.

X Water Temperature out of range Bring water temp within design parameters.
X X Bad thermistor Check temp and impedance correlation per chart

LT2 Fault
Code 5 
 
Air coil low  
temperature limit

X Reduced or no air flow in cooling 
Check for dirty air filter and clean or replace.
Check fan motor operation and airflow restrictions.
Too high of external static. Check static vs blower table.

X Air Temperature out of range Too much cold vent air? Bring entering air temp within design parameters.

X Improper temperature limit setting (30°F vs 
10°F [-1°C vs -12°C]) Normal airside applications will require 30°F [-1°C] only.

X X Bad thermistor Check temp and impedance correlation per chart.

Condensate Fault 
Code 6

X X Blocked drain Check for blockage and clean drain.
X X Improper trap Check trap dimensions and location ahead of vent.

X Poor drainage
Check for piping slope away from unit.
Check slope of unit toward outlet.
Poor venting. Check vent location.

X Moisture on sensor Check for moisture shorting to air coil.
X X Plugged air filter Replace air filter.
x X Restricted Return Air Flow Find and eliminate restriction. Increase return duct and/or grille size.

Over/Under 
Voltage Code 7
 
(Auto resetting)

X X Under Voltage

Check power supply and 24VAC voltage before and during operation.
Check power supply wire size.
Check compressor starting.  Need hard start kit?
Check 24VAC and unit transformer tap for correct power supply voltage.

X X Over Voltage
Check power supply voltage and 24VAC before and during operation.
Check 24VAC and unit transformer tap for correct power supply voltage.

Unit Performance Sentinel
Code 8

X Heating mode LT2>125°F [52°C] Check for poor air flow or overcharged unit.

X Cooling Mode LT1>125°F [52°C] OR LT2< 
40ºF [4ºC]) Check for poor water flow, or air flow.

Swapped Thermistor
Code 9 X X LT1 and LT2 swapped Reverse position of thermistors

ECM Fault - Code 10

X X
Blower does not operate

Check blower line voltage
Check blower low voltage wiring

Blower operating with incorrect airflow

Wrong unit size selection
Wrong unit family selection
Wrong motor size
Incorrect blower selection

Low Air Coil Pressure Fault
(ClimaDry) Code 11

X
Reduced or no air flow in cooling or ClimaDry

Check for dirty air filter and clean or replace
Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

Air temperature out of range Too much cold vent air - bring entering air temp within design parameters
Bad pressure switch Check switch continuity and operation - replace
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Low Air Coil Temperature
Fault - (ClimaDry) Code 12

X
Reduced airflow in cooling, ClimaDry, or 
constant fan

Check for dirty air filter and clean or replace
Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

Air temperature out of range Too much cold vent air - bring entering air temp within design parameters
Bad thermistor Check temp and impedance correlation per chart

ESD - ERV Fault (DXM Only)
Green Status LED Code 3

X X ERV unit has fault (Rooftop units only) Troubleshoot ERV unit fault

No Fault Code Shown X X
No compressor operation See ‘Only Fan Operates’
Compressor overload Check and replace if necessary
Control board Reset power and check operation

Unit Short Cycles X X

Dirty air filter Check and clean air filter
Unit in ‘Test Mode’ Reset power or wait 20 minutes for auto exit
Unit selection Unit may be oversized for space - check sizing for actual load of space
Compressor overload Check and replace if necessary

Only Fan Runs X X

Thermostat position Ensure thermostat set for heating or cooling operation
Unit locked out Check for lockout codes - reset power
Compressor overload Check compressor overload - replace if necessary

Thermostat wiring Check thermostat wiring at DXM2 - put in Test Mode and jumper Y1 and R to 
give call for compressor

Functional Troubleshooting (cont.)

Fault Htg Clg Possible Cause Solution



54 C l i m a t e M a s t e r  Wa t e r- S o u rc e  H e a t  P u m p s

CLIMATEMASTER WATER-SOURCE HEAT PUMPS

Tr a n q u i l i t y ®  2 2  ( T Z )  S e r i e s
R e v i s e d :  D e c e m b e r  1 1 ,  2 0 1 9

Symptom Htg Clg Possible Cause Solution

Insufficient Capacity/

X X Dirty filter Replace or clean

Not Cooling or Heating

Reduced or no air flow
Check for dirty air filter and clean or replace

Properly

in heating Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

Reduced or no air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X X Leaky duct work
Check supply and return air temperatures at the unit and at
distant duct registers if significantly different, duct leaks
are present

X X Low refrigerant charge Check superheat and subcooling per chart
X X Restricted metering device Check superheat and subcooling per chart - replace

X Defective reversing va lve Perform RV touch test
X X Thermostat improperly located Check location and for air drafts behind stat
X X Unit undersized Recheck loads & sizing check sensible cooling load and 

heat pump capacity

X X Scaling in water heat exchanger Perform Scaling check and clean if necessary

X X Inlet water too hot or cold Check load, loop sizing, loop backfill, ground moisture

High Head Pressure

X
Reduced or no air flow

Check for dirty air filter and clean or replace

in heating
Check fan motor operation and airflow restrictions

Too high of external static - check static vs blower table

X Reduced or no water flow Check pump operation or valve operation/setting
in cooling Check water flow adjust to proper flow rate

X Inlet water too hot Check load, loop sizing, loop backfill, ground moisture

X Air temperature out of range in
heating Bring return air temp within design parameters

X Scaling in water heat exchanger Perform Scaling check and clean if necessary
X X Unit over charged Check superheat and subcooling - reweigh in charge
X X Non-condensables insystem Vacuum system and reweigh in charge
X X Restricted metering device Check superheat and subcooling per chart - replace

Low Suction Pressure

X Reduced water flow Check pump operation or water valve operation/setting
in heating Plugged strainer or filter - clean or replace

Check water flow adjust to proper flow rate

X Water temperature out of range Bring water temp within design parameters

X Reduced air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X Air temperature out of range Too much cold vent air - bring entering air temp within
design parameters

X X Insufficient charge Check for refrigerant leaks

Low Dischage Air
Temperature in Heating

X Too high of air flow Check fan motor speed selection and airflow chart

X Poor performance See “Insufficient Capacity”

High Humidity
X Too high of air flow Check fan motor speed selection and airflow chart

X Unit oversized

Only Compressor Runs

X X Thermostat wiring Check G wiring at heat pump.  Jumper G and R for fan
operation.

X X Fan motor relay
Jumper G and R for fan operation. Check for Line voltage
across blower relay contacts.
Check fan power enable relay operation (if present)

X X Fan motor Check for line voltage at motor.  Check capacitor

X X Thermostat wiring
Check thermostat wiring at or DXM2. Put in Test Mode 
and then jumper Y1 and W1 to R to give call for fan,
compressor and electric heat.

Unit Doesn't Operate in
Cooling

X Reversing Valve

Set for cooling demand and check 24VAC on RV coil.
If RV is stuck, run high pressure up by reducing water flow
and while operating engage and disengage RV coil voltage
to push valve.

X Thermostat setup

X Thermostat wiring
Check O wiring at heat pump. DXM2 requires call for 
compressor to get RV coil “Click.”

X

X

Modulating Valve 
Troubleshooting

X

Improper output setting Verify the AO-2 jumper is in the 0-10V position

No valve operation Check voltage to the valve

X No valve output signal Check DC voltage between AO2 and GND. Should be O
when valve is off and between 3.3v and 10v when valve
is on.

Replace valve if voltage and control signals are present at 
the valve and it does not operate

For DXM2 check for “O” RV setup not “B”.

Recheck loads & sizing check sensible cooling load and 
heat pump capacity

Performance Troubleshooting
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Performance Troubleshooting (continued)

Symptom Htg Clg Possible Cause Solution

Insufficient Capacity/

X X Dirty filter Replace or clean

Not Cooling or Heating

Reduced or no air flow
Check for dirty air filter and clean or replace

Properly

in heating Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

Reduced or no air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X X Leaky duct work
Check supply and return air temperatures at the unit and at
distant duct registers if significantly different, duct leaks
are present

X X Low refrigerant charge Check superheat and subcooling per chart
X X Restricted metering device Check superheat and subcooling per chart - replace

X Defective reversing va lve Perform RV touch test
X X Thermostat improperly located Check location and for air drafts behind stat
X X Unit undersized Recheck loads & sizing check sensible cooling load and 

heat pump capacity

X X Scaling in water heat exchanger Perform Scaling check and clean if necessary

X X Inlet water too hot or cold Check load, loop sizing, loop backfill, ground moisture

High Head Pressure

X
Reduced or no air flow

Check for dirty air filter and clean or replace

in heating
Check fan motor operation and airflow restrictions

Too high of external static - check static vs blower table

X Reduced or no water flow Check pump operation or valve operation/setting
in cooling Check water flow adjust to proper flow rate

X Inlet water too hot Check load, loop sizing, loop backfill, ground moisture

X Air temperature out of range in
heating Bring return air temp within design parameters

X Scaling in water heat exchanger Perform Scaling check and clean if necessary
X X Unit over charged Check superheat and subcooling - reweigh in charge
X X Non-condensables insystem Vacuum system and reweigh in charge
X X Restricted metering device Check superheat and subcooling per chart - replace

Low Suction Pressure

X Reduced water flow Check pump operation or water valve operation/setting
in heating Plugged strainer or filter - clean or replace

Check water flow adjust to proper flow rate

X Water temperature out of range Bring water temp within design parameters

X Reduced air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X Air temperature out of range Too much cold vent air - bring entering air temp within
design parameters

X X Insufficient charge Check for refrigerant leaks

Low Dischage Air
Temperature in Heating

X Too high of air flow Check fan motor speed selection and airflow chart

X Poor performance See “Insufficient Capacity”

High Humidity
X Too high of air flow Check fan motor speed selection and airflow chart

X Unit oversized

Only Compressor Runs

X X Thermostat wiring Check G wiring at heat pump.  Jumper G and R for fan
operation.

X X Fan motor relay
Jumper G and R for fan operation. Check for Line voltage
across blower relay contacts.
Check fan power enable relay operation (if present)

X X Fan motor Check for line voltage at motor.  Check capacitor

X X Thermostat wiring
Check thermostat wiring at or DXM2. Put in Test Mode 
and then jumper Y1 and W1 to R to give call for fan,
compressor and electric heat.

Unit Doesn't Operate in
Cooling

X Reversing Valve

Set for cooling demand and check 24VAC on RV coil.
If RV is stuck, run high pressure up by reducing water flow
and while operating engage and disengage RV coil voltage
to push valve.

X Thermostat setup

X Thermostat wiring
Check O wiring at heat pump. DXM2 requires call for 
compressor to get RV coil “Click.”

X

X

Modulating Valve 
Troubleshooting

X

Improper output setting Verify the AO-2 jumper is in the 0-10V position

No valve operation Check voltage to the valve

X No valve output signal Check DC voltage between AO2 and GND. Should be O
when valve is off and between 3.3v and 10v when valve
is on.

Replace valve if voltage and control signals are present at 
the valve and it does not operate

For DXM2 check for “O” RV setup not “B”.

Recheck loads & sizing check sensible cooling load and 
heat pump capacity

Symptom Htg Clg Possible Cause Solution

Insufficient Capacity/

X X Dirty filter Replace or clean

Not Cooling or Heating

Reduced or no air flow
Check for dirty air filter and clean or replace

Properly

in heating Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

Reduced or no air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X X Leaky duct work
Check supply and return air temperatures at the unit and at
distant duct registers if significantly different, duct leaks
are present

X X Low refrigerant charge Check superheat and subcooling per chart
X X Restricted metering device Check superheat and subcooling per chart - replace

X Defective reversing va lve Perform RV touch test
X X Thermostat improperly located Check location and for air drafts behind stat
X X Unit undersized Recheck loads & sizing check sensible cooling load and 

heat pump capacity

X X Scaling in water heat exchanger Perform Scaling check and clean if necessary

X X Inlet water too hot or cold Check load, loop sizing, loop backfill, ground moisture

High Head Pressure

X
Reduced or no air flow

Check for dirty air filter and clean or replace

in heating
Check fan motor operation and airflow restrictions

Too high of external static - check static vs blower table

X Reduced or no water flow Check pump operation or valve operation/setting
in cooling Check water flow adjust to proper flow rate

X Inlet water too hot Check load, loop sizing, loop backfill, ground moisture

X Air temperature out of range in
heating Bring return air temp within design parameters

X Scaling in water heat exchanger Perform Scaling check and clean if necessary
X X Unit over charged Check superheat and subcooling - reweigh in charge
X X Non-condensables insystem Vacuum system and reweigh in charge
X X Restricted metering device Check superheat and subcooling per chart - replace

Low Suction Pressure

X Reduced water flow Check pump operation or water valve operation/setting
in heating Plugged strainer or filter - clean or replace

Check water flow adjust to proper flow rate

X Water temperature out of range Bring water temp within design parameters

X Reduced air flow Check for dirty air filter and clean or replace

in cooling Check fan motor operation and airflow restrictions
Too high of external static - check static vs blower table

X Air temperature out of range Too much cold vent air - bring entering air temp within
design parameters

X X Insufficient charge Check for refrigerant leaks

Low Dischage Air
Temperature in Heating

X Too high of air flow Check fan motor speed selection and airflow chart

X Poor performance See “Insufficient Capacity”

High Humidity
X Too high of air flow Check fan motor speed selection and airflow chart

X Unit oversized

Only Compressor Runs

X X Thermostat wiring Check G wiring at heat pump.  Jumper G and R for fan
operation.

X X Fan motor relay
Jumper G and R for fan operation. Check for Line voltage
across blower relay contacts.
Check fan power enable relay operation (if present)

X X Fan motor Check for line voltage at motor.  Check capacitor

X X Thermostat wiring
Check thermostat wiring at or DXM2. Put in Test Mode 
and then jumper Y1 and W1 to R to give call for fan,
compressor and electric heat.

Unit Doesn't Operate in
Cooling

X Reversing Valve

Set for cooling demand and check 24VAC on RV coil.
If RV is stuck, run high pressure up by reducing water flow
and while operating engage and disengage RV coil voltage
to push valve.

X Thermostat setup

X Thermostat wiring
Check O wiring at heat pump. DXM2 requires call for 
compressor to get RV coil “Click.”

X

X

Modulating Valve 
Troubleshooting

X

Improper output setting Verify the AO-2 jumper is in the 0-10V position

No valve operation Check voltage to the valve

X No valve output signal Check DC voltage between AO2 and GND. Should be O
when valve is off and between 3.3v and 10v when valve
is on.

Replace valve if voltage and control signals are present at 
the valve and it does not operate

For DXM2 check for “O” RV setup not “B”.

Recheck loads & sizing check sensible cooling load and 
heat pump capacity
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Start-Up Log Sheet

Installer: Complete unit and system checkout and follow unit start-up procedures in the IOM. Use this form to record 
unit information, temperatures and pressures during start-up. Keep this form for future reference.

Job Name:      Street Address:                

Model Number:          Serial Number:                  

Unit Location in Building:                     

Date:          Sales Order No:                   

In order to minimize troubleshooting and costly system failures, complete the following checks and data entries before 
the system is put into full operation.

Fan Motor: CFM Settings (ECM)             

Temperatures:  F or C      Antifreeze:         %

Pressures:   PSIG or kPa     Type                
Cooling Mode Heating Mode

Entering Fluid Temperature

Leaving Fluid Temperature

Temperature Differential

Return-Air Temperature DB WB DB

Supply-Air Temperature  DB WB DB

Temperature Differential

Water Coil Heat Exchanger 
(Water Pressure IN)
Water Coil Heat Exchanger 
(Water Pressure OUT)

Pressure Differential

Water Flow GPM 

Compressor

Amps

Volts

Discharge Line Temperature 

Motor

Amps

Volts

Allow unit to run 15 minutes in each mode before taking data.
Note: Never connect refrigerant gauges during startup procedures. Conduct water-side analysis using P/T 
ports to determine water flow and temperature difference. If water-side analysis shows poor performance, 
refrigerant troubleshooting may be required. Connect refrigerant gauges as a last resort. 
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Functional Troubleshooting 

Note: Never connect refrigerant gauges during startup procedures. Conduct water-side analysis using P/T 
ports to determine water flow and temperature difference. If water-side analysis shows poor performance, 
refrigerant troubleshooting may be required. Connect refrigerant gauges as a last resort. 

Packaged Unit Refrigeration Schematic

Rev. 12/08

Customer:  _____________________________________ Antifreeze:  ________________________
Model#:  ________________________   Serial#:  ________________ Loop type:  _______________
Complaint: ________________________________________________________________________

COAX

COMPRESSOR

DISCHARGE

SUCTION

HWG

COOLING CYCLE ANALYSIS -

COAX

COMPRESSOR

DISCHARGE

SUCTION

HWG

HEATING CYCLE ANALYSIS - PSI SAT

PSI SAT

°F

°F

AIR
COIL°F °F

FP2: HEATING
LIQUID LINE

°F

EXPANSION
VALVE

AIR
COIL°F °F

PSI SAT

PSI SAT

°F

°F

°F °F

WATER IN WATER OUT
PSI PSI

°F °F

WATER IN WATER OUT
PSI PSI

† Use 500 for water, 485 for antifreeze.

FILTER
DRIER*

FLASH
GAS LINE

°F

FP1
SENSOR

°F

EXPANSION
VALVE

FILTER
DRIER*

FP2: FLASH
GAS LINE

°F
OTHER SIDE
OF FILTR DR

°F

FP1: CLG
LIQ LINE

°F

Refrigerant Type:

HFC-410A

Heat of Extraction (Absorption) or Heat of Rejection =
________ flow rate ( diff. ( factor   = _____________

(Btu/hr)
Superheat
Subcooling

Suction temperature - suction saturation temp.
Discharge saturation temp. - liquid line temp.

=
=

=
=

(deg F)

(deg F)

gpm)  x  ________ temp. deg. F)  x  ________ fluid †

Date:  ________________________

Voltage:  ________

Comp Amps:  _______

Total Amps:  ________

Location:  ________________________
Model Number:  ________________________
Serial Number:  ________________________

Look up pressure drop in 
I.O.M. or spec. catalog to 
determine flow rate.

Look up pressure drop in 
I.O.M. or spec. catalog to 
determine flow rate.

Refrigerant Circuit Diagrams
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Warranty (U.S. & Canada)
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pr

es
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y.
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he
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et
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 sh
al
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du
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Li
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ar
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N
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R
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Li
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fa
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pa
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ni
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fu
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pa
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 u
ni
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r u
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 fa

ile
d.

 If
 

af
te

r w
rit

te
n 

no
tic

e 
to

 C
M
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 fa
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 O
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kl
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ac
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de
fe
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, m
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fu
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 o
th
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 fa

ilu
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le
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be
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th
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 fa
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 th
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 sh
al
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ef
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th
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ha
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pa
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 so
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 sh
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f C
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H
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N
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 E
X
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ED
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R

 T
H
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U
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H
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SE
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O
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H
E 

BR
EA

C
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A
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R
A
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 C
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EN
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LI
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LI
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al
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 d
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rm

an
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 d

el
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 fo

r a
ny
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ny
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xt
en

t b
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ev
en

t s
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 n
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 li
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ite
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ny
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, c

iv
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un
re
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ov
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en
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tri
ct

io
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es
tra

in
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, s
tri

ke
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or
 w
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st
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pa
ge
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 r
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oo
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 a
cc

id
en

t, 
sh
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ta

ge
s o

f t
ra

ns
po

rta
tio

n,
 fu

el
, m

at
er

ia
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or
 la

bo
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ac
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f G

od
 o

r a
ny

 o
th

er
 re

as
on

 b
ey

on
d 

th
e 

so
le

 c
on

tro
l o

f C
M

. C
M

 E
X
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ES

SL
Y
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C
LA

IM
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A
N

D
 E

X
C

LU
D
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 A

N
Y

 L
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IT
Y
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O

R
 C

O
N

SE
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U
EN

TI
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O

R
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G
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 C
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O
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R
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H
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X
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O
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R
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N
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 IN
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O
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O
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 C

M
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O

R
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R
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N
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A
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 c
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iz
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w
ho

 in
st

al
le

d 
th

e 
pr

od
uc

ts
 w

ill
 p
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Warranty (International)
 

C
LIM

ATE M
A

STER
, IN

C
.

 
LIM

ITED
 EX

PR
ESS W

A
R

R
A

N
TY

 /LIM
ITATIO

N
 O

F R
EM

ED
IES A

N
D

 LIA
BILITY

 
(FO

R
 IN

TER
N

ATIO
N

A
L C

LA
SS PR

O
D

U
C

TS)

D
isclaim

er:  It is expressly understood that unless a statem
ent is speci cally identi ed as a w

arranty, statem
ents m

ade by C
lim

ate M
aster, Inc., a D

elaw
are corporation, U

. S. A
. (“C

M
”) or its representatives, relating to C

M
’s products, w

hether oral, w
rit-

ten or contained in any sales literature, catalog, this or any other agreem
ent or other m

aterials, are not express w
arranties and do not form

 a part of the basis of the bargain, but are m
erely C

M
’s opinion or com

m
endation of C

M
’s products. EX

C
EPT A

S 
SPEC

IFIC
A

LLY
 SET FO

R
TH

 H
ER

EIN
 A

N
D

 TO
 TH

E FU
LLEST EX

TEN
T PER

M
ITTED

 BY
 A

PPLIC
A

BLE LAW
, C

M
 M

A
K

ES N
O

 W
A

R
R

A
N

TY
 A

S TO
 A

N
Y

 O
F C

M
’S PR

O
D

U
C

TS, A
N

D
 C

M
 M

A
K

ES N
O

 W
A

R
R

A
N

TY
 A

G
A

IN
ST 

LATEN
T D

EFEC
TS O

R
 A

N
Y

 W
A

R
R

A
N

TY
 O

F M
ER

C
H

A
N

TA
BILITY

 O
F TH

E G
O

O
D

S O
R

 O
F TH

E FITN
ESS O

F TH
E G

O
O

D
S FO

R
 A

N
Y

 PA
R

TIC
U

LA
R

 PU
R

PO
SE.

G
R

A
N

T O
F LIM

ITED
 EX

PR
ESS W

A
R

R
A

N
TY

C
M

 w
arrants C

M
 products purchased and installed outside the U

nited States of A
m

erica (“U
.S.A

.”) and C
anada to be free from

 m
aterial defects in m

aterials and w
orkm

anship under norm
al use and m

aintenance as follow
s: (1) A

ll com
plete air 

conditioning, heating or heat pum
p units built or sold by C

M
 for tw

elve (12) m
onths from

 date of unit start-up or eighteen (18) m
onths from

 date of shipm
ent (from

 C
M

’s factory), w
hichever com

es  rst; and, (2) R
epair and replacem

ent parts, w
hich are 

not supplied under w
arranty, for ninety (90) days from

 date of shipm
ent (from

 factory).

W
arranty parts shall be furnished by C

M
 if ordered through an authorized sales representative of C

M
 (“R

epresentative”) w
ithin sixty (60) days after the failure of the part. If C

M
 determ

ines that a parts order quali es for replacem
ent under C

M
’s 

w
arranty, such parts shall be shipped freight prepaid to the R

epresentative or the ultim
ate user, as requested by R

epresentative.  A
ll duties, taxes and other fees shall be paid by the ultim

ate user through the R
epresentative. 

If requested by C
M

, all defective parts shall be returned to C
M

’s factory in O
klahom

a C
ity, O

klahom
a, U

.S.A
, freight and duty prepaid, not later than sixty (60) days after the date of the request. If the defective part is not tim

ely returned or if C
M

 
determ

ines the part to not be defective or otherw
ise not to qualify under C

M
’s Lim

ited Express W
arranty, C

M
 shall invoice C

ustom
er the costs for the parts furnished, including freight. The w

arranty on any part repaired or replaced under w
arranty 

expires at the end of the original w
arranty period.

This w
arranty does not cover and does not apply to: (1) A

ir  lters, fuses, refrigerant,  uids, oil; (2) Products relocated after initial installation; (3) A
ny portion or com

ponent of any system
 that is not supplied by C

M
, regardless of the cause of the failure 

of such portion or com
ponent; (4) Products on w

hich the unit identi cation tags or labels have been rem
oved or defaced; (5) Products on w

hich paym
ent by C

ustom
er to C

M
 or its distributors or R

epresentatives, or the C
ustom

er’s seller is in default; 
(6) Products w

hich have defects or dam
age w

hich result from
 im

proper installation, w
iring, electrical im

balance characteristics or m
aintenance; or from

 parts or com
ponents m

anufactured by others; or are caused by accident, m
isuse, negligence, abuse, 

 re,  ood, lightning, alteration or m
isapplication of the product; (7) Products w

hich have defects or dam
age w

hich result from
 a contam

inated or corrosive air or liquid supply, operation at abnorm
al tem

peratures or  ow
 rates, or unauthorized opening 

of the refrigerant circuit; (8) M
old, fungus or bacteria dam

ages; (9) Products subjected to corrosion or abrasion; (10) Products, parts or com
ponents  m

anufactured or supplied by others; (11) Products w
hich have been subjected to m

isuse, negligence 
or accidents; (12) Products w

hich have been operated in a m
anner contrary to C

M
’s printed instructions; (13) Products w

hich have defects, dam
age or insuf cient perform

ance as a result of insuf cient or incorrect system
 design or the im

proper 
application, installation, or use of C

M
’s products; or (14) Electricity or fuel costs, or any increases or unrealized savings in sam

e, for any reason.

C
M

 is not responsible for: (1) The cost of any  uids, refrigerant or other system
 com

ponents, or the associated labor to repair or replace the sam
e, w

hich is incurred as a result of a defective part covered by C
M

’s Lim
ited Express W

arranty; (2) The cost 
of labor, refrigerant, m

aterials or service incurred in diagnosis and rem
oval of the defective part, or in obtaining and replacing the new

 or repaired part; (3) Transportation costs of the defective part from
 the installation site to C

M
 or of the return of any 

part not covered by C
M

’s Lim
ited Express W

arranty; or (4) The costs of norm
al m

aintenance.

Lim
itation: This Lim

ited Express W
arranty is given in lieu of all other w

arranties. If, notw
ithstanding the disclaim

ers contained herein, it is determ
ined by a court or other quali ed judicial body that other w

arranties exist, any such w
arranty, including 

w
ithout lim

itation any express w
arranty or any im

plied w
arranty of  tness for particular purpose and m

erchantability, shall be lim
ited to the duration of the Lim

ited Express W
arranty. This Lim

ited Express W
arranty does not exclude any w

arranty that is 
m

andatory and that m
ay not be excluded under applicable im

perative law.

LIM
ITATIO

N
 O

F R
EM

ED
IES

In the event of a breach of this Lim
ited Express W

arranty or any w
arranty that is m

andatory under applicable im
perative law, C

M
 w

ill only be obligated at C
M

’s option to either repair the failed part or unit or to furnish a new
 or rebuilt part or unit in ex-

change for the part or unit w
hich has failed. If after w

ritten notice to C
M

’s factory in O
klahom

a C
ity, O

klahom
a, U

.S.A
. of each defect, m

alfunction or other failure and a reasonable num
ber of attem

pts by C
M

 to correct the defect, m
alfunction or other 

failure and the rem
edy fails of its essential purpose, C

M
 shall refund the purchase price paid to C

M
 in exchange for the return of the sold good(s). Said refund shall be the m

axim
um

 liability of C
M

. TO
 TH

E FU
LLEST EX

TEN
T PER

M
ITTED

 BY
 

A
PPLIC

A
BLE LAW

, TH
IS R

EM
ED

Y
 IS TH

E SO
LE A

N
D

 EX
C

LU
SIV

E R
EM

ED
Y

 O
F TH

E C
U

STO
M

ER
 A

G
A

IN
ST C

M
 FO

R
 BR

EA
C

H
 O

F C
O

N
TR

A
C

T, FO
R

 TH
E BR

EA
C

H
 O

F A
N

Y
 W

A
R

R
A

N
TY

 O
R

 FO
R

 C
M

’S N
EG

LIG
EN

C
E 

O
R

 IN
 STR

IC
T LIA

BILITY.

LIM
ITATIO

N
 O

F LIA
BILITY

C
M

 shall have no liability for any dam
ages if C

M
’s perform

ance is delayed for any reason or is prevented to any extent by any event such as, but not lim
ited to: any w

ar, civil unrest, governm
ent restrictions or restraints, strikes, or w

ork stoppages, 
 re,  ood, accident, allocation, shortages of transportation, fuel, m

aterials, or labor, acts of G
od or any other reason beyond the sole control of C

M
. TO

 TH
E FU

LLEST EX
TEN

T PER
M

ITTED
 BY

 A
PPLIC

A
BLE LAW

 A
N

D
 SU

BJEC
T TO

 
TH

E N
EX

T SEN
TEN

C
E, C

M
 EX

PR
ESSLY

 D
ISC

LA
IM

S A
N

D
 EX

C
LU

D
ES A

N
Y

 LIA
BILITY

 FO
R

 LO
SS O

F PR
O

FITS, LO
SS O

F BU
SIN

ESS O
R

 G
O

O
D

W
ILL, C

O
N

SEQ
U

EN
TIA

L, IN
C

ID
EN

TA
L, SPEC

IA
L, LIQ

U
ID

ATED
, O

R
 

PU
N

ITIV
E D

A
M

A
G

E IN
 C

O
N

TR
A

C
T, FO

R
 BR

EA
C

H
 O

F A
N

Y
 EX

PR
ESS O

R
 IM

PLIED
 W

A
R

R
A

N
TY, O

R
 IN

 TO
R

T, W
H

ETH
ER

 FO
R

 C
M

’s N
EG

LIG
EN

C
E O

R
 A

S STR
IC

T LIA
BILITY. N

othing in this A
greem

ent is intended to 
exclude C

M
’s liability for death, personal injury or fraud.

O
BTA

IN
IN

G
 W

A
R

R
A

N
TY

 PER
FO

R
M

A
N

C
E

N
orm

ally, the contractor or service organization w
ho installed the products w

ill provide w
arranty perform

ance for the ow
ner. Should the installer be unavailable, contact any C

M
 recognized R

epresentative. If assistance is required in obtaining w
arranty 

perform
ance, w

rite or call:

C
lim

ate M
aster, Inc.  •  C

ustom
er Service  •  7300 S.W

. 44th Street  •  O
klahom

a C
ity, O

klahom
a, U

.S.A
. 73179  •  (405) 745-6000  •  FA

X
 (405) 745-6068

N
O

TE: Som
e countries do not allow

 lim
itations on how

 long an im
plied w

arranty lasts, or the lim
itation or exclusions of consequential or incidental dam

ages, so the foregoing exclusions and lim
itations m

ay not apply to you. This w
arranty gives you 

speci c legal rights, and you m
ay also have other rights w

hich vary from
 state to state and country to country.

Please refer to the C
M

 Installation, O
peration and M

aintenance M
anual for operating and m

aintenance instructions.

*
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C
0
7
9
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